. Recently, the homology ofPDI molecules to some other proteins, such as the 13-subunit ofprolyl 4-hydroxylase (12, 13, 19) , thyroid hormone-binding protein (5, 26) , and glycosylation site-binding protein (7) , has been pointed out. Therefore, PDI is likely to be an exceptionally multifunctional protein. Tokyo, Japan). The average number of gold particles per sm2 of organdIes or per m of membranes was determined. Specific binding was calculated by subtracting the labeling density ofthc control from that ofthe expenimental specimens.
Results

Immunoblotting Analysis
The antibody gave a single precipitation line when incubated with the purified enzyme or with rat liver microsomes in the Ouchterlony double-diffusion test, and completely inhibited PD! activity ofthe purified PD!preparation, as reported previously (2) .
-.
IgG were not stained ( Figure  2b ). The chondrocytes in the prolikrative and hypertrophic zones were also heavily stained.
There was, however, no extracellular staining in all zones.
Immunoelectron Microscopy
All differentiating zones [as classified by Howlett (10) . .
,:t dP JI;j:0 ; d#{149}.
. .., 
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nal space of the ER was similar to that observed for nesting and proliferative chondrocytes ( Figure  7b ).
Lower Part Hypertrophic
and Calcification Zones.
The chondrocytes start to degenerate and the cell organdIes are not well preserved in these zones ( Figure  8a) . The cisternal space of the residual ER, however, was still heavily labeled with gold particles (Figune 8b) .
Changes in Labeling Density with Aging
We compared the changes in labeling density with aging. The den- ;::
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